Murine monoclonal antibodies (MAbs) against herpes simplex virus type 1 and 2 (HSV-1 and -2, respectively) nuclear antigens were used to identify cells infected with HSV-1 or -2 by indirect immunofluorescence in conjunction with flow cytometry after virus amplification of MRC-5 cell monolayers. The results indicate that MAbs QI, Q2, and H-640 detect HSV-1-and HSV-2-infected cells, MAb SD-1 detects HSV-2-but not HSV-1-infected cells, and MAb 58-S detects HSV-1-but not HSV-2-infected cells. MAb Qi, which detects HSV-1-as well as HSV-2-infected cells, was used to detect HSV-infected cells after inoculation and overnight (16-to 20-h) Table 1 show that at dilutions of the H-640 monoclonal antibody from 1/20 to 1/640 there was no significant fluorescence in the uninfected, control MRC-5 cells whereas the various dilutions of the H-640 MAb detected from 98 to 99% of the HSV-1-infected MRC-5 ceils and from 36 to 92% of the HSV-2-infected MRC-5 cells. The specific activity of the H-640 MAb approached 99% for HSV-1-infected cells and 94% for HSV-2-infected cells. The significant difference in the percentage of HSV-2-infected cells detected by flow cytometry is due to a less-efficient infection of the MRC-5 cells by the HSV-2 stock. These results indicate that the H-640 MAb can detect and quantitate both HSV-1-and HSV-2-infected MRC-5 cells. Similar results were found with the Qi and Q2 MAbs, which also recognize HSV-1-and HSV-2-infected cells (2, 9). The data in Table 2 , which were derived from flow cytometric analysis of SD-1 MAb-treated HSV-1-and HSV-2-infected MRC-5 cells, show that the SD-1 MAb detected only HSV-2-infected cells. At the various dilutions tested, the MAb detected approximately 93% of the infected cells with a specific activity approaching 98%. The data in Table 3 show that the 58-S MAb detects only HSV-1-infected MRC-5 cells, of which approximately 90% of the cells were detected with a specific activity approaching 98%. The results of these experiments show that, using MAbs specific for HSV-1 and HSV-2 in conjunction with flow cytometry, HSV-infected MRC-5 cells can be detected, quantitated, and typed by this method.
Indirect immunofluorescence in conjunction with flow cytometry is a rapid, sensitive, and quantitative method for detecting virus-infected cells from tissue culture and clinical specimens. We have previously demonstrated the use of this technology for detection and quantitation of cytomegalovirus-infected cells in bronchoalveolar lavage specimens (3) and human immunodeficiency virus-infected cells in peripheral blood (7) . However, all clinical specimens do not contain cell-associated virus or sufficient numbers of virusinfected cells to be detected by flow cytometry. To overcome these limitations, it is possible to use tissue culture to amplify the small number of infected cells or to make cell-free virus into cell-associated virus. By using monoclonal antibodies (MAbs) specific for viral antigens and fluorescein isothiocyanate (FITC)-conjugated goat anti-mouse immunoglobulin G F(ab')2 antibodies, these infected tissue culture cells can be examined by flow cytometry for the presence of viral proteins that are expressed early after virus infection. In dilution, and processed for flow cytometry. The remaining tubes were observed for cytopathic effect (CPE) for 5 days after inoculation. Results for tubes showing CPE suggestive of HSV infection were confirmed by the latex particle agglutination (LPA) test specific for HSV which, in our experience, has 100% specificity and 100% sensitivity (4, 8) . Twenty percent (35 of 171) of the samples were positive for HSV on the basis of the LPA test. Seventy-seven percent (27 of 35) of the LPA-positive samples were identified as positive for HSV antigen by the flow cytometric assay after overnight amplification in tissue culture cells. All of the samples judged to be negative on the basis of tissue culture after 5 days of incubation were judged to be negative by flow 
